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(54) Container having a preshaped end closure 

(57) A tubular container (1 0) for vacuum packaging 
products is provided according to the present invention 
that includes an overcap (30) secured to at least one of 
the opposed ends of a tubular container that defines a 
bias member (35) for biasing a membrane-type flexible 
lid (20) inwardly towards products contained within the 



tubular container before a vacuum is applied. The flex- 
ible lid is maintained in a biased shape until the bias 
member is removed. As sijch, the flexible lid is sufficient- 
ly restrained during the vacuum packaging process, 
thus preventing the breakage of products located adja- 
cent the flexible lid. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to composite 
containers, and in particular relates to composite con- 
tainers for vacuum packaging fragile products, such as 
potato crisps or cookie biscuits, and associated meth- 
ods. 

BACKGROUND OF THE INVENTION 

[0002] Food and drink products and other perishable 
items are often packaged in tubular containers that are 
sealed at both ends. For some time, it has been recog- 
nized that substantial economies, as well as environ- 
mental advantages, can be realized by the use of com- 
posite containers, as opposed to the traditional glass 
and metal containers. These composite containers typ- 
ically include at least one structural body ply made of 
paperboard and are formed by wrapping a continuous 
strip of the body ply material around a mandrel of a de- 
sired shape to create a tubular structure. At the down- 
stream end of the mandrel, the formed tube is cut into 
discrete lengths and fitted with end closures to form the 
container. 

[0003] Tubular containers of this type typically include 
a liner ply on the inner surface of the paperboard body 
ply. The liner ply prevents liquids from leaking out of the 
container and also prevents liquids from entering the 
container and possibly contaminating the food product 
contained therein. Preferably, the liner ply is also resist- 
ant to the passage of gasses so as to prevent odors of 
the food product in the container from escaping and to 
prevent atmospheric air from entering the container 
through the liner and spoiling the food product. The liner 
ply is often a laminate including kraft paper, aluminum 
foil and/or one or more polymer layers. Thus, the liner 
ply provides barrier properties and the body ply provides 
structural properties for the composite container. In ad- 
dition, a label ply is typically adhered to the outer surface 
of the paperboard body ply. 

[0004] Certain food products benefit from being pack- 
aged while under a vacuum. Vacuum packaging re- 
moves oxygen from the space surrounding the product, 
which can improve the shelf life of the product within the 
package. This is especially true for perishable food 
products, or food products that may become stale if ex- 
posed to air. However, it is generally recognized that 
vacuum packaging in some tubular containers can only 
be accomplished with difficulty, if at all. Because of the 
structural design of the composite container, the appli- 
cation of vacuum to the interior of the container often 
results in partial or complete inward collapsing of the 
container walls along the length of the container. This 
can result in an unacceptable appearance for the com- 
posite container or an unacceptable sealing of the prod- 
uct within the container. 



[0005] This problem is further discussed in U.S. Pat- 
ent No. 4,158,425, assigned to the assignee of the 
present invention and incorporated herein by reference. 
To avoid the partial or complete collapsing of the paper- 
5 board body ply of the container upon application of a 
vacuum inside the container, the container according to 
the '425 patent has an impermeable or hermetically 
sealed liner secured interiorly to the container body 
solely at the opposed ends thereof with the major length 
10 of the liner being free of the tubular body so as to allow 
an inward contracting of the liner without the introduction 
of excessive stresses to the container body itself. A vac- 
uum or reduced pressure atmosphere within the liner 
causes an inward deformation of the liner into contact 
15 with the product substantially independently of the sur- 
rounding container body. Thus, the stresses which are 
transferred to the container body are at the opposed 
ends thereof which are in turn structurally supported by 
a pair of conventional end closures. 
[0006] The '425 patent, however, only addresses the 
problem of collapsing of the container walls. The '425 
patent does not discuss or provide a container designed 
to secure the food products during transportation or to 
prevent breakage of the food products during packag- 
ing. In particular, fragile food products, such as potato 
crisps or cookie biscuits, are extremely susceptible to 
breakage during transportation and packaging. These 
types of products are typically stacked within the con- 
tainer such that the products can move about the con- 
tainer. Although the '425 patent provides an inwardly 
moving liner, it is directed to sealing the product for 
freshness without damaging the tubular body, and not 
directed to providing cushioning support to the food 
products in order to prevent damage during transporta- 
tion and packaging. 

[0007] The problem of securing food products during 
transportation is addressed in co-pending application 
00310163.1 entitled "Container and Method for Making 
Container for Fragile Products," assigned to the assign- 
ee of the present invention and herein incorporated by 
reference. The container disclosed by the 00310163.1 
(EP) application includes a flexible end closure secured 
to at least one of the opposed ends of the container that 
is free to move inwardly against food products contained 
therein when a vacuum is applied so as to provide cush- 
ioning support to the food products. As such, the food 
products are supported by a "pillow- 1 ike" cushion in- 
stead of a metal end closure or other rigid surface as 
provided by current containers. Despite the advantages 
provided by the flexible end closure disclosed by the 
00310163.1 application, certain food products still suffer 
from breakage during the packaging process, particu- 
larly those products that are vacuum packed. In partic- 
ular, it is believed that the vacuum packaging process 
causes the flexible end closure to move rapidly inward 
against the adjacent fragile products within the contain- 
er, causing the products located near the end closure to 
be broken. Seeing broken cookies or potato crisps when 
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the container is opened is very undesirable from a con- 
sumer standpoint and may lessen consumer appeal for 
the food products. 

[0008] A conventional process for packaging food 
products includes sealing a flexible end closure, such 
as a membrane, to one end of the tubular container, in- 
verting the container with the flexible end closure at- 
tached thereto, and depositing the products within the 
tubular container such that the products first deposited 
into the container rest against the inner surface of the 
flexible end closure. The remaining food products are 
then stacked upon one another until the container is suf- 
ficiently full. The filled container is placed inside a vac- 
uum chamber and the chamber is depressurized to cre- 
ate a vacuum. The open end of the tubular container is 
then closed while the container and its contents are sub- 
jected to the vacuum. The vacuum chamber is then re- 
pressurized, which causes the flexible end closure of the 
sealed tubular container to move rapidly inward towards 
the food products. This rapid movement of the flexible 
end closure acts against the weight of the stacked food 
products that are resting against the inner surface of the 
flexible end closure. As such, the rapid movement of the 
flexible end closure results in a sharp pressing force 
against the food products, particularly against the food 
products adjacent the flexible end closure. The pressing 
force often results in breakage of the food products ad- 
jacent the flexible end closure, as these food products 
receive the brunt of the pressing force from the flexible 
end closure. 

[0009] Accordingly, there is a need in the industry for 
a container that hermetically seals perishable food prod- 
ucts, but that is also capable of protecting fragile food 
products during packaging, and particularly capable of 
preventing breakage of the food products located adja- 
cent the end closures. At the same time, however, such 
a container would also be capable of withstanding the 
rigors of vacuum packaging so as to increase the sjielf 
life of the product and provide other benefits attendant 
to vacuum packaging. 

SUMMARY OF THE INVENTION 

[0010] These and other needs are provided, accord- 
ing to the present invention, by a tubular container hav- 
ing an overcap secured to at least one of the opposed 
ends of the container that defines a bias member for bi- 
asing a membrane-type flexible end closure or lid in- 
wardly towards the food products before a vacuum is 
applied. The bias member also displaces the food prod- 
ucts so that the flexible lid can move inwardly without 
exerting significant force on the food products. As such, 
the rapid and excessive movement of the flexible lid dur- 
ing conventional vacuum packaging is avoided, thus 
preventing the breakage of the food products located 
adjacent the flexible lid. 

[0011] In particular, the tubular composite container 
for vacuum packaging products, such as potato crisps, 



cookie biscuits, baked wafers or the like, includes a tu- 
bular body ply formed of a paperboard material having 
inner and outer surfaces and opposed ends. At least one 
end of the body ply is rolled outwardly to form a rim. The 
s tubular body is formed using conventional spiral winding 
techniques known in the art, such as described in U.S. 
Patent No. 4, 1 85,425, which is assigned to the assignee 
of the present invention and incorporated herein by ref- 
erence. 

w [0012] The tubular composite container also includes 
a flexible membrane-type end closure or lid that is po- 
sitioned against the hm and sealed thereto. The flexible 
lid moves Inwardly against the products contained within 
the tubular body.when a vacuum is applied so as to pro- 
fs vide cushioning support for the products. In one embod- 
iment, the flexible lid includes a foil layer that is imper- 
vious to the passage of liquids and gasses. 
[0013] Advantageously, the tubular composite con- 
tainer also includes an overcap attached to the contain- 
20 er adjacent the flexible lid. The overcap defines a bias 
member for biasing the lid inwardly towards the food 
products before a vacuum is applied. In one embodi- 
ment, the bias member comprises at least one rib, which 
may have a thickness substantially equal to the base 
25 portion of the overcap. In another embodiment, the bias 
member has a tubular shape. In yet another embodi- 
ment, the bias member has a frustoconical shape. The 
bias member can be formed by profiling or shaping the 
surface of the overcap, which in one embodiment gives 
30 the overcap a concave outer surface and convex inner 
surface. The bias member can also be formed by pro- 
viding a rib or other shape extending from the inner sur- 
face of the overcap so that the outer surface remains 
substantially planar. 
35 [0014] Associated methods also form a part of the in- 
vention and, according to one embodiment, include the 
steps of attaching a flexible lid to at least one of the op- 
posed ends of a tubular body member, biasing the flex- 
ible lid inwardly with a bias member, and depositing one 
40 or more products inside the tubular body member. The 
vacuum packaging operation can then be performed by 
creating a vacuum or negative pressure inside a cham- 
ber storing the open tubular body and then closing the 
open end of the tubular body. The negative pressure 
45 created inside the chamber is then released such that 
the flexible lid can move inwardly towards the food prod- 
ucts. However, because the flexible lid is substantially 
biased inwardly by the bias member before the vacuum 
packaging operation is performed, the flexible lid under- 
go goes substantially less inward movement when the vac- 
uum is released inside the chamber, thereby reducing 
breakage to the food products located adjacent the flex- 
ible lid. In one preferred embodiment, the bias member 
is incorporated into the overcap, although the bias mem- 
55 ber can have other configurations. 

[0015] Accordingly, and as is explained in more detail 
below, the Applicants have provided a new container for 
vacuum packaging products which overcomes the dis- 
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advantages of conventional containers. The container 
and method of the present invention is particularly ad- 
vantageous for food products that are easily damaged 
during packaging, such as potato crisps or cookie bis- 
cuits, although other fragile products, such as electron- 
ics and the like, can also be stored in the container of 
the present invention. The new container is easy to open 
for consumers, and can use conventional construction 
techniques. At the same time, however, the present con- 
tainer is capable of withstanding the rigors of vacuum 
packaging so as to maintain a rigid shape and provide 
a hermetically sealed container to prevent air and mois- 
ture from contaminating the products contained therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] While some of the objects and advantages of 
the present invention have been stated, others will ap- 
pear as the description proceeds when taken in conjunc- 
tion with accompanying drawings, which are not neces- 
sarily drawn to scale, wherein: 

FIG. 1 is a perspective view of a container of the 
present invention; 

FIG. la is a perspective view of a portion of the con- 
tainer of FIG. 1 according to one embodiment of the 
present invention; 

FIG. 2 is a greatly enlarged sectional view of the 
container of the present invention as seen along 
lines 2-2 of Fig. 1 ; 

FIG. 3 is a sectional view of an overcap having a 
bias member according to one embodiment of the 
present invention; 

FIG. 4 is an end view of the overcap shown in Fig. 3; 
FIG. 5 is a sectional view of the overcap as seen 
along the lines 5-5 of Fig. 4; 
FIG. 6 is a greatly enlarged sectional view of the 
overcap as seer along lines 6-6 of Fig. 5; 
FIG. 7 is a perspective view of an overcap according 
to another embodiment of the present invention; 
FIG . 8 is a perspective view of an overcap according 
to yet another embodiment of the present invention ; 
FIG. 9 is a sectional view of the container of the 
present invention shortly before the vacuum pack- 
aging operation; and 

FIG. 10 is a sectional view of the container of the 
present invention shortly after the vacuum packag- 
ing operation. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] The present invention now will be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which preferred embodiments of the in- 
vention are shown. This invention may, however, be em- 
bodied in many different forms and should not be con- 
strued as limited to the embodiments set forth herein; 
rather, these embodiments are provided so that this dis- 



closure will be thorough and complete, and will fully con- 
vey the scope of the invention to those skilled in the art. 
Like numbers refer to like elements throughout. 
[0018] Turning firstto FIGS. 1-2, tubular container 10 
5. is illustrated and is particularly advantageous for pack- 
aging food products 11, such as potato crisps or cookie 
biscuits. Other products may also be stored in the con- 
tainer 10, such as electronics and other non-food prod- 
ucts. Although illustrated as having a circular cross sec- 

10 tion, the tube of the container 10 may have any cross 
sectional shape that can be formed by wrapping the tube 
around an appropriately shaped mandrel. One example 
is a generally rectangular shaped tube having rounded 
comers. As illustrated in more detail in FIG. 2, the tubu- 

15 lar container 10 includes a body wall comprising at least 
one tubular body wall or ply 13 that is preferably formed 
of a strip of paperboard. The body ply 1 3 may be advan- 
tageously composed of conventional spiral wound pa- 
perboard having a thickness of about 0.15-0.30 inch. 

20 Such a body ply 13 is described in U.S. Patent No. 
5,988,493, which is herein incorporated by reference. 
[0019] The tubular container 10 also includes a liner 
ply 14 comprising a polymeric material and adhered to 
the inner surface of the body ply 13. In particular, the 

25 liner ply 14 is constructed of multiple layers. In a pre- 
ferred embodiment, the liner ply 14 includes an outer 
layer, such as a craft paper, having inner and outer sur- 
faces. A foil layer provides barrier properties. Liner plies 
such as described In U.S. Patent No. 5,829,669, which 

30 is herein incorporated by reference, may also be used. 
[0020] As mentioned above, the liner ply 14 is secured 
to the body ply 13 by an adhesive layer 15. In one em- 
bodiment, the adhesive layer 15 comprises a polyvinyl 
material, although other materials may also be used. 

35 The adhesive layer 15 may be applied to the entire inner 
surface of the body ply 13 or may be applied in a pattern 
configuration. 

[0021] In one embodiment, the tubular container 10 
of the present invention also includes a flexible end do- 

40 sure or lid 20 (sometimes referred to as a "membrane") 
that is affixed to an end of the tubular container 10. The 
other end closure of the tubular container 10 may be 
constructed of steel or aluminum plate with applied coat- 
ings and/or electrolytic tinplate. The flexible lid 20 is 

45 preferably made of a flexible laminate made of films, 
kraft paper, foil, and/or extruded polymers and is heat 
sealed or adhesively attached to the end of the tubular 
container 10. 

[0022] In particular, the flexible end closure 20 in- 
so eludes a barrier layer that serves as a barrier to the pas- 
sage of liquids and/or gasses such as oxygen. If a bar- 
rier is required for both liquids and gasses, the barrier 
material is preferably selected from the group consisting 
of metal foil, such as aluminum foil, polyethylene terap- 
55 thalate, modified polyethylene terapthalate, polyethyl- 
ene napthalate, poiyamide, metallized and silicate coat- 
ed polyester, metallized and silicate polypropylene, met- 
allized poiyamide, polyvinylidiene chloride, ethylene vi- 
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nyl alcohol and mixtures thereof. Other layers may be 
disposed on the outermost surface of the flexible lid 20 
away from the inside of the tubular container 10, includ- 
ing paper or paperboard layers, such as a kraft paper 
layer. The tubular container 1 0 also includes an overcap 
30 which is secured to an end of the container 10 over 
the flexible lid 20. The overcap can have several em- 
bodiments, as shown in Figures 1 and 1A and as dis- 
cussed more fully below. 

[0023] FIGS . 3-6 illustrate one particular embodiment 
of the overcap 30 according to the present invention. In 
particular, the overcap 30 includes a base wall 32 and 
a side wall or skirt 34 that extends perpendicularly from 
the base wall 32. The overcap 30 is preferably made 
from a polymeric material, such as low density polyeth- 
ylene, although other polymeric materials known in the 
art can also be used. In a presently preferred embodi- 
ment, the overcap 30 defines a bias member 35 that ex- 
tends away from the base wall 32 and towards the inside 
of the tubular container 10. According to one embodi- 
ment, the bias member 35 includes a rib 36. The rib 36 
has a thickness T that is substantially equivalent to the 
thickness of the base wall 32, although other dimen- 
sions may also be used depending on manufacturing 
guidelines known in the art. In one embodiment, the rib 
36 extends radially across the base wall 32. Other 
shapes may also be used that would be obvious to one 
of skill in the art, such as a shape comprising a plurality 
of concentric disks arranged so that each disk has a 
smaller radius as the disks extend away from the base 
wall 32. As shown in FIG. 3, the bias member 35 also 
includes a rib 38 that extends away from the base wall 
32 and perpendicular to the rib 36, thus forming a "X" or 
T shaped configuration. The bias member 35 can also 
be formed by profiling or shaping the base wall 32 into 
the desired shape. For example, Figure 1A shows an 
overcap 30A having an indented form, wherein the outer 
surface of the overcap has a concave form. Other 
shapes, such as those mentioned herein, can also be 
formed by shaping the base wall 32 of the overcap 30A. 
Advantageously, profiling the overcap in this manner 
may yield manufacturing efficiencies compared to other 
embodiments, since a portion of the base wall itself is 
shaped into the bias member. 
[0024] FIGS. 5 and 6 show a more detailed sectional 
view of the bias member 35 and the rib 38. More spe- 
cifically, the rib 38 defines a distal surface 42 and taper- 
ing surfaces 40 that join the distal surface 42 with the 
base wall 32. The tapering surfaces 40 and distal sur- 
face 42 define an angle a therebetween, which is about 
20 degrees, and can be determined analytically or for 
manufacturing purposes. In addition, the distal surface 
42 is spaced away from the base wall 32 a distance D, 
which is, in one embodiment, approximately equal to the 
length of the side wail 34 multiplied by 0.95. Other 
amounts are also possible for the distance D. At a min- 
imum, however, the distance D must be great enough 
so that the distal surface 42 is located inside the end of 



the container 10 when the overcap 30 is applied thereto. 
[0025] FIGS. 7 and 8 show alternative configurations 
of the bias member 35. In particular, FIG. 7 shows the 
bias member 35 having a tubular or curved configura- 
s tion. Alternatively, FIG. 8 shows the bias member 35 
having a frustoconical configuration. As stated above, 
these embodiments are shown for example purposes 
only, and not by way of limitation, such that other con- 
figurations of the bias member 35 will be apparent to 
10 those of skill in the art. 

[0026] The container 10 of the present invention is 
particularly advantageous for the packaging of food 
products 11, and in particular the packaging of fragile 
food products in a reduced pressure environment. As 
is discussed above, fragile food products, such as potato 
crisps and cookie biscuits, are particularly disposed to 
breakage during vacuum packaging, where the vacuum 
packaging process itself causes the flexible lid 20 to hit 
against the food products 11 located adjacent the flexi- 
ble lid. With the present invention, the flexible end clo- 
sure 20 is biased inwardly towards the food products by 
the bias member 35 of the overcap 30 before a vacuum 
is applied. As such, the flexible iid is prevented from rap- 
id and forceful movement during the vacuum packaging 
process, which thereby protects the food products 11 
located adjacent the flexible lid 20 from being broken or 
damaged during packaging. 

[0027] As described in a preferred embodiment, the 
overcap 30 includes the bias member 35. However, the 
present invention is not intended to be limited to this em- 
bodiment. In this regard, the bias member can have oth- 
er shapes and configurations. For example, in one al- 
ternative embodiment the bias member is separate from 
the overcap and comprises a disk of compressible ma- 
terial, such as cardboard or plastic. In another alterna- 
tive embodiment, the bias member comprises a dome- 
shaped insert that is placed between the overcap and 
the flexible lid. In yet another embodiment, the bias 
member is attached to the overcap using double-sided 
tape or an adhesive. 

[0028] A method of manufacturing a sealed compos- 
ite container is also provided by the present invention. 
In particular, the method includes forming the tubular 
body ply 13 according to conventional spiral winding 
techniques known in the art, such as described in U.S. 
Patent No. 4,185,425, which is herein incorporated by 
reference. At least one end of the tubular body ply 13 is 
rolled outwardly to form a rim which provides a suitable 
surface for affixing the flexible end closure 20. The 
method also includes placing the overcap 30 over the 
flexible lid 20 and biasing the flexible lid inwardly with 
the bias member 35 of the overcap 30 when the overcap 
is placed over the flexible lid. Advantageously, the flex- 
ible lid 20 is maintained in a biased shape until the over- 
cap 30 is. removed. 

[0029] A method of packaging products is also pro- 
vided by the present invention. The method includes at- 
taching the flexible lid 20 to at least one of the opposed 
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ends of the tubular body ply 13. The method also in- 
cludes placing the overcap 30 over the flexible lid 20, 
and biasing the flexible lid inwardly with the bias mem- 
ber 35. The method further includes depositing one or 
more food products 1 1 , such as potato crisps or cookie 
biscuits, inside the tubular body ply 1 3 such that the food 
products are stacked upon one another adjacent the 
flexible lid 20. According to one embodiment, the meth- 
od also includes applying a vacuum to the open end of 
the tubular container 1 0 and closing the open end of the 
tubular body ply 13 with another end closure, which in 
one embodiment is a metal end closure. In this regard, 
a preferred metal end closure is disclosed in U.S. Patent 
No. 5,971,259, which is incorporated herein by refer- 
ence. After the tubular container 10 has been sealed, 
the applied vacuum is released, which causes the flex- 
ible lid 20 to move towards the food products 11 con- 
tained therein. More specifically, an inwardly directed 
force is applied to the flexible lid 20 when the vacuum 
is released because of the resultant pressure differential 
created across the flexible lid 20 by the vacuum process. 
In a preferred embodiment, the bias member 35 main- 
tains the flexible lid 20 in a biased shape until the over- 
cap is removed. As such, the flexible lid 20 undergoes 
substantially less inward movement against the food 
products 1 1 located adjacent to flexible lid when the vac- 
uum is released, which prevents the food products from 
being damaged or broken during the packaging proc- 
ess. 

[0030] FIGS. 9 and 10 show sectional views of the 
container 10 according to the present invention. In par- 
ticular, FIG. 9 shows the container 10 shortly before the 
vacuum packaging operation in an inverted position 
wherein the overcap 30 is secured to the end of the con- 
tainer such that the flexible lid 20 is biased inwardly. Ac- 
cording to the present invention, the food products 11 
are loaded into the inverted container 10 adjacent the 
biased lid 20. FIG. 10 shows the container 10 shortly 
after the vacuum is applied. As shown, the flexible lid 
20 is capable of moving slightly inwardly toward the food 
products 11, but the movement of the lid is greatly re- 
stricted due to its pre-vacuum biased shape caused by 
the bias member 35. Accordingly, the pressing force 
against the food products 1 1 created by the movement 
of the flexible lid 20 is sufficiently limited such that the 
food products adjacent the lid are not damaged during 
the vacuum process. 

[0031] Thus, the present invention provides a tubular 
composite container 10 and related methods that over- 
comes the disadvantages of conventional methods and 
containers. In particular, the container 10 sufficiently re- 
stricts the movement of the flexible lid 20 such that the 
food products located adjacent the flexible lid are not 
damaged during vacuum packaging. The container 10 
can be manufactured using mostly standard techniques 
and does not require special tools or adhesives, which 
add additional expense to the standard manufacturing 
process. Thus, the container 10 of the present invention 



is particularly advantageous for packaging food prod- 
ucts 1 1 that are delicate or otherwise susceptible to 
breakage during vacuum packaging. Following the 
method of the present invention allows the flexible lid 20 
5 to be biased inwardly before the vacuum is applied to 
the inside of the container 10, such that when the vac- 
uum is applied the pressing force created by the move- 
ment of the flexible lid 20 is sufficiently low such that the 
food products 1 1 located adjacent the flexible lid are not 
10 damaged. In addition, the container 10 is easy to man- 
ufacture, yet is capable of withstanding a rigid shape 
and providing a hermetic seal to prevent air and mois- 
ture from contaminating the products contained therein. 
[0032] Many modifications and other embodiments of 
15 the invention will come to mind to one skilled in the art 
to which this invention pertains having the benefit of the 
teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be under- 
stood that the invention is not to be limited to the specific 
embodiments disclosed and that modifications and oth- 
er embodiments are intended to be included within the 
scope of the appended claims. For example, the tubular 
containers according to the present invention are not 
necessarily helically wound, but may instead by longin- 
tudinarly wrapped to create "convolute" tube having an 
axially extending seam. In addition, although the tubular 
containers according to the present invention have been 
described primarily in connection with food products, it 
is to be understood that the containers could be used in 
connection with other products that may be damaged 
during a vacuum packaging process or that may require 
the cushioning effect of a vacuum packaging operation. 
Although specific terms are employed herein, they are 
used in a generic and descriptive sense only and not for 
purposes of limitation. 



Claims 

1 . A tubular composite container for vacuum packag- 
ing products, comprising: 

a tubular body ply formed of paperboard mate- 
rial having inner and outer surfaces and op- 
posed ends, at least one end of said body ply 
being rolled outwardly to form a rim; 
a flexible membrane-type lid positioned against 
said rim and sealed thereto; and 
an overcap attached to said container adjacent 
said flexible membrane-type lid, said overcap 
defining a bias member for biasing said mem- 
brane-type lid inwardly towards the products 
before a vacuum is applied. 

2. A container according to Claim 1 , wherein said bias 
member comprises a rib. 

3. A container according to Claim 2, wherein said rib 
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has a thickness substantially equal to said base por- 
tion. 

4. A container according to Claim 2, further comprising 
a plurality of ribs. 

5. A container according to Claim 1 , wherein said bias 
member has a curved shape. 

6. A container according to Claim 1 , wherein said bias 
member has a frustoconical shape. 

7. A container according to Claim 1, further comprising 
a flexible liner ply adjacent said tubular body ply. 

8. An overcap for a tubular composite container hav- 
ing at least one flexible end closure attached to an 
end thereof and being of a type in which products 
can be vacuum packaged, the overcap comprising: 

a base portion having inner and outer surfaces 
and defining an outer perimeter; 
a skirt extending circumferentially about said 
outer perimeter of said base portion; and 
a bias member extending away from said inner 
surface of said base portion, said bias member 
being adapted for biasing the at least one flex- 
ible end closure towards the products before a 
vacuum is applied. 

9. An overcap according to Claim 8, wherein said bias 
member comprises a rib. 

10. An overcap according to Claim 9, wherein said rib 
has a thickness substantially equal to said base por- 
tion. 

11 . An overcap according to Claim 9, further comprising 
a plurality of ribs. 

12. An overcap according to Claim 8, wherein said bias 
member has a tubular shape. 

13. An overcap according to Claim 8, wherein said bias 
member has a frustoconical shape. 

14. An overcap for a tubular composite container hav- 
ing at least one flexible end closure attached to an 
end thereof and being of a type in which products 
can be vacuum packaged, the overcap comprising: 



the products before a vacuum is applied. 

15. A method of manufacturing a sealed composite 
container for products, comprising: 

5 

providing a tubular body having opposed ends, 
at least one end of said tubular body being 
rolled outwardly to form a rim; 
attaching a flexible lid to said rim; and 
10 biasing the flexible lid such that the lid, when in 

place on said one of the opposed ends of the 
tubular body member, is biased inwardly to- 
ward the other end of the tubular body member. 

*5 16. A method according to Claim 15, wherein the flexi- 
ble lid is biased inwardly by urging a bias member 
against the flexible lid. 

17. A method according to Claim 16, further comprising 
20 maintaining the flexible lid in a biased shaped until 

the bias member is removed. 

18. A method of packaging products, comprising: 

25 providing a tubular body member having op^ 

posed ends and an inwardly biased flexible lid 
sealed to one end thereof; 
depositing one or more products inside the 
open end of the tubular body member; 
30 applying an end closure to the open end of the 

tubular body member; and 
creating a negative pressure within the tubular 
body member. 

35 19. A method according to Claim 18, wherein the neg- 
ative pressure is created by applying a vacuum to 
the inside of the tubular container such that an in- 
wardly directed force is applied to the flexible lid. 

40 20. A method according to Claim 1 8, wherein the flexi- 
ble lid is biased inwardly by urging a bias member 
against the flexible lid. 

21 . A method according to Claim 20, further comprising 
45 maintaining the flexible lid in a biased shape until 

the bias member is removed. 

22. A method according to Claim 18, further comprising 
restricting inward movement of the flexible lid by 

so urging a bias member against the flexible lid. 
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a base portion having inner and outer surfaces 
and defining an outer perimeter; and 
a skirt extending circumferentially about said 
outer perimeter of said base portion, wherein 55 
said base portion is shaped such that a portion 
of said base portion extends inwardly for bias- 
ing the at least one flexible end closure towards 
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